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PROBLEM TO BE SOLVED: To realize a compact and high-speed color image forming device by using 
plural developing devices taking different posture. 

SOLUTION: In this developing device, an electrostatic latent image formed on a latent image carrier 140 
is developed with dry developer supplied from the developing devices 10M and 10C, and plural devices 
10M and 10C taking the different posture are arranged in parallel up and down. In such a case, the 
respective devices 10M and 10C are provided with main hoppers 15M and 15C provided with one or 
more agitators 16M and 16C and developing chambers 14M and 14C rotatably supporting a developer 
carrier 140 and the structure of the agitators 16M and 16C in the main hopper is made different in 
accordance with up-and-down relation in the gravity direction of the main hoppers 15M and 15C to the 
developing chambers 14M and 14C of the devices 10M and 10C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . 
[Claim 1] In the developer which comes to carry out the parallel arrangement of two or more development counters with 
which it is the developer developed by the dry-developing agent supplied to the electrostatic latent image formed in 
latent-image support from the development counter, and postures differ up and down Each development counter has the 
Maine hopper which has one or more agitators, and the processing laboratory which supports developer support 
pivotable. The developer characterized by being constituted so that the structures of the agitator in the Maine hopper 
may differ according to the vertical relation to the gravity direction of the Maine hopper to the processing laboratory of 
each development counter. 

[Claim 2] In the developer which comes to carry out the parallel arrangement of two or more development counters with 
which it is the developer developed by the dry-developing agent supplied to the electrostatic latent image formed in 
latent-image support from the development counter, and postures differ up and down The Maine hopper with which 
each development counter has one or more agitators, and the processing laboratory which supports developer support 
pivotable, It has par TESSHON Wall which separates said Maine hopper and said processing laboratory. The developer 
characterized by being constituted so that the structures of the agitator in the Maine hopper may differ according to the 
vertical relation to the gravity direction of the center of rotation of the agitator to par TESSHON Wall of each 
development counter. . 
[Claim 3] In the development counter with which the Maine hopper is located in the bottom m the gravity direction to a 
processing laboratory, or the center of rotation of an agitator is located in the bottom in the gravity direction to par 
TESSHON Wall In the development counter with which the capacity to convey a developer is not given to said agitator, 
the Maine hopper is located in the bottom in the gravity direction to a processing laboratory, or the center of rotation of 
an agitator is located in the bottom in the gravity direction to par TESSHON Wall The developer according to claim 1 or 
2 characterized by constituting so that the capacity to convey a developer may be given to said agitator. 
[Claim 4] The development counter with which the Maine hopper is located in the bottom in the gravity direction to a 
processing laboratory, or the center of rotation of an agitator is located in the bottom in the gravity direction to par 
TESSHON Wall, With the development counter with which the Maine hopper is located in the bottom in the gravity 
direction to a processing laboratory, or the center of rotation of an agitator is located in the bottom in the gravity 
direction to par TESSHON Wall Only to said agitator in the development counter with which said agitator is constituted 
in a common configuration, and the Maine hopper is located in the bottom in the gravity direction to a processing 
laboratory, or the center of rotation of an agitator is located in the bottom in the gravity direction to par TESSHON Wall 
The developer according to claim 3 characterized by establishing a developer conveyance means. 
[Claim 5] Said agitator is a developer according to claim 4 characterized by being constituted by the rib configuration 
which has opening and a clearance 2mm or more being between the rib tip and wall of the Maine hopper. 
[Claim 6] Said developer conveyance means is a developer according to claim 4 or 5 characterized by being constituted 
so that the wall of the Maine hopper may be contacted. 

[Claim 7] Said developer conveyance means is the developer of six given in any 1 term from claim 4 characterized by 
consisting of light-gage resin films. 

[Claim 8] It is the developer of seven given in any 1 term from claim 1 which carries out a seal, attaches an end at least 
so that a developer may not invade through a ring-like seal member to bearing, and is characterized by the thing of said 
agitator for which a **** cage and said agitator establish the movable range of 1mm or more in shaft orientations, and 
are attached in said bearing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer using two or more development counters with which 
postures differ especially about the image formation equipment which takes electrophotography methods, such as a 
copying machine, facsimile, or a printer. 
[0002] 

[Description of the Prior Art] As the method of arrangement of the development counter of the color picture formation 
equipment of an electrophotography method, conventionally The type in which the development counter which is four 
pieces to which four colors correspond to a photo conductor is arranged pivotable in the shape of a rotary, the rotary is 
rotated, and the development counter of each color is contacted to a photo conductor in order (for example, JP,7- 
271210,A), The parallel arrangement of the four same development counters of the same posture is carried out to the 
photo conductor which moves in the shape of a straight line, and the type (for example, JP,10-148989,A) in which the 
development counter of each color is contacted to a photo conductor in order is known. 
[0003] 

[Problem(s) to be Solved by the Invention] When it constitutes small color picture formation equipment at high speed 
using the development counter of such a method, there is a problem with it difficult [ to rotate a rotary and to switch a 
development counter to a high speed in a type ]. Moreover, in the type which arranged in parallel four development 
counters of the same posture, there is a problem to which equipment becomes large-sized. 
[0004] Made in order that this invention may solve the above troubles, the purpose is offering the developer which 
makes possible small, high-speed color picture formation equipment, etc. using two or more development counters with 
which postures' differ. 
[0005] 

[Means for Solving the Problem] In the developer which comes to carry out the parallel arrangement of two or more 
development counters with which the developer of this invention which attains the above-mentioned purpose is a 
developer developed by the dry-developing agent supplied to the electrostatic latent image formed in latent-image 
support from the development counter, and postures differ up and down Each development counter has the Maine 
hopper which has one or more agitators, and the processing laboratory which supports developer support pivotable. It is 
characterized by being constituted so that the structures of the agitator in the Maine hopper may differ according to the 
vertical relation to the gravity direction of the Maine hopper to the processing laboratory of each development counter. 
[0006] In the developer which comes to carry out the parallel arrangement of two or more development counters with 
which another developer of this invention is a developer developed by the dry-developing agent supplied to the 
electrostatic latent image formed in latent-image support from the development counter, and postures differ up and 
down The Maine hopper with which each development counter has one or more agitators, and the processing laboratory 
which supports developer support pivotable, It has par TESSHON Wall which separates said Maine hopper and said 
processing laboratory. It is characterized by being constituted so that the structures of the agitator in the Maine hopper 
may differ according to the vertical relation to the gravity direction of the center of rotation of the agitator to par 
TESSHON Wall of each development counter. 

[0007] In the development counter with which the Maine hopper is located in the bottom in the gravity direction to a 
processing laboratory in these cases, or the center of rotation of an agitator is located in the bottom in the gravity 
direction to par TESSHON Wall In the development counter with which the capacity to convey a developer is not given 
to an agitator, the Maine hopper is located in the bottom in the gravity direction to a processing laboratory, or the center 
of rotation of an agitator is located in the bottom in the gravity direction to par TESSHON Wall It is desirable to 
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constitute so that the capacity to convey a developer may be given to an agitator. 

[0008] And the development counter with which the Maine hopper is located in the bottom in the gravity direction to a 
processing laboratory, or the center of rotation of an agitator is located in the bottom in the gravity direction to par 
TESSHON Wall, With the development counter with which the Maine hopper is located in the bottom in the gravity 
direction to a processing laboratory, or the center of rotation of an agitator is located in the bottom in the gravity 
direction to par TESSHON Wall Only to the agitator in the development counter with which an agitator is constituted in 
a common configuration, and the Maine hopper is located in the bottom in the gravity direction to a processing 
laboratory, or the center of rotation of an agitator is located in the bottom in the gravity direction to par TESSHON Wall 
It is desirable to constitute so that a developer conveyance means may be established. 

[0009] Moreover, it is desirable to constitute the agitator in the rib configuration which has opening, and to make it a 
clearance 2mm or more be between the rib tip and wall of the Maine hopper. 

[0010] Moreover, as for a developer conveyance means, it is desirable to constitute so that the wall of the Maine hopper 
may be contacted. . . 

[001 1 ] Moreover, as for a developer conveyance means, constituting from a light-gage resin film is desirable. 
[0012] Moreover, a seal is carried out, an end at least is attached so that a developer may not invade through a ring-like 
seal member to bearing, and a **** cage and an agitator have the desirable thing of an agitator which the movable range 
of 1mm or more is established in shaft orientations, and is attached in bearing. 

[0013] In this invention, it responds to the vertical relation to the gravity direction of the Maine hopper to the processing 
laboratory of each development counter. Or since it is constituted according to the vertical relation to the gravity 
direction of the center of rotation of the agitator to par TESSHON Wall of each development counter so that the 
structures of the agitator in the Maine hopper may differ The optimal toner conveyance capacity according to the 
posture of a development counter can be given. Driving torque can be reduced, powder compacting to the processing 
laboratory by superfluous toner conveyance capacity is prevented, and image quality degradation by image quality 
degradation by degradation of a toner, the toner leakage from each part of a processing laboratory by the superfluous 
pressure, the image concentration rise by the poor regulation by specification-part material, and the toner leakage from a 
specification part etc. can be prevented. Moreover, image quality degradation depended insufficient [ toner conveyance 
capacity ] can be prevented. 

[Embodiment of the Invention] First, the outline of an example of the image formation equipment which applies the 
developer of this invention is made reference, and drawing 1 is explained. 

[001 5] This image formation equipment is the color electro photographic printer which can form a full color image 
using yellow (Y), a Magenta (M), SHIASHI (C), and the development counter by the toner of four colors of black (K). 
[001 6] in drawing 1 , 100 is the image support cartridge in which the image support unit was included, it consists of this 
example as a photo conductor cartridge, and the rotation drive of that photo conductor 140 is carried out in the direction 
of an illustration arrow head by 4 at the proper driving means which is not illustrated. The photo conductor 140 has the 
conductive thin cylinder-like base material and the sensitization layer formed in the front face. 
[0017] Around the photo conductor 140, the development counter 10 fY, M, C, K), the middle imprint equipment 30, 
and the cleaning means 1 70 as the electrification roller 1 60 as an electrification means, the exposure unit 40, and a 
development means are arranged along the hand of cut. 

[0018] The electrification roller 160 electrifies a peripheral face uniformly in contact with the peripheral face of a photo 
conductor 140. The alternative exposure LI according to desired image information is made by the exposure unit 40 by 
the peripheral face of the photo conductor 140 charged uniformly, and an electrostatic latent image is formed on a photo 
conductor 140 of this exposure LI. 

[0019] With a development counter 10, for example, a 1 component nonmagnetic toner is given, and this electrostatic 
latent image is developed. As a development counter, the parallel arrangement is carried out up and down with 
development counter 10Y for yellow, development counter 10M for Magentas, development counter 10C for cyanogen, 
and the posture in which development counter 10K for blacks differ in the peripheral face of a photo conductor 140. 
These development counters 10Y, 10M, 10C, and 10K are constituted rockable, respectively, and only the developing 
roller 1 1 of one development counter may have comes to contact a photo conductor 140 alternatively. Therefore, these 
development counters 1 0 give which toner in yellow, a Magenta, cyanogen, and black to the front face of a photo 
conductor 140, and develop the electrostatic latent image on a photo conductor 140. The developing roller 1 1 consists of 
a hard roller, for example, the metal roller which split-face-ized the front face, or a hard resin roller. 
[0020] The developed toner image is imprinted on the middle imprint belt 36 of middle imprint equipment. 
[0021] The cleaning means 170 is equipped with the cleaner blade which fails to scratch the toner which has remained 
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and adhered to the peripheral face of a photo conductor 140 after the above-mentioned imprint, and the receptacle 
section which receives the toner which failed to be scratched by this cleaner blade. 

[0022] Middle imprint equipment 30 has a driving roller 31, four follower rollers 32, 33, 34, and 35, and the middle 
imprint belt 36 of the shape of endless [ which was laid / firmly / across the surroundings of each / these / roller ]. 
[0023] When the gearing which was fixed to the edge and which does not illustrate meshes with the gearing for a drive 
of a photo conductor 140, the rotation drive of the driving roller 31 is carried out with the peripheral speed of a photo 
conductor 140 and abbreviation identitas, therefore the circulation drive of the middle imprint belt 36 is carried out in 
the direction of an illustration arrow head with the peripheral speed of a photo conductor 140 and abbreviation identitas. 

[0024] The follower roller 35 is arranged between driving rollers 31 in the location where the pressure welding of the 
middle imprint belt 36 is carried out to a photo conductor 140 by the tension of itself, and the primary imprint section 
Tl is formed in the pressure-welding section of a photo conductor 140 and the middle imprint belt 36. The follower 
roller 35 is arranged near the primary imprint section Tl in the circulation direction upstream of the middle imprint belt 
36. 

[0025] The electrode roller which is not illustrated through the middle imprint belt 36 is arranged at the driving roller 
31, and a primary imprint electrical potential difference is impressed to the conductive layer of the middle imprint belt 
36 through this electrode roller. 

[0026] The follower roller 32 is a tension roller and is energizing the middle imprint belt 36 in the flare direction with 
the energization means which is not illustrated. 

[0027] The follower roller 33 is a backup roller which forms the secondary imprint section T2. Opposite arrangement of 
the secondary imprint roller 38 is carried out through the middle imprint belt 36 at this backup roller 33. The secondary 
imprint roller 38 can attach and detach to the middle imprint belt 36 according to the attachment-and-detachment device 
which is not illustrated. A secondary imprint electrical potential difference is impressed to the secondary imprint roller 
38. 

[0028] The follower roller 34 is a backup roller for a belt cleaner 39. The belt cleaner 39 contacted the middle imprint 
belt 36, and is equipped with cleaner blade 39a which fails to scratch the toner which has remained and adhered to that 
peripheral face, and receptacle section 39b which receives the toner which failed to be scratched by this cleaner blade 
39a. This belt cleaner 39 can attach and detach to the middle imprint belt 36 according to the attachment-and- 
detachment device which is not illustrated. 

[0029] The toner image with which the toner image on a photo conductor 140 was imprinted on the middle imprint belt 
36, and was imprinted on the middle imprint belt 36 in the primary imprint section Tl in the process in which the 
circulation drive of the middle imprint belt 36 is carried out is imprinted by the sheets (record material) S, such as a 
form supplied between the secondary imprint rollers 38, in the secondary imprint section T2. 

[0030] It is fed with Sheet S from feed equipment 50, and it is supplied to the secondary imprint capital T2 by the gate 
roller pair G by predetermined tie MISHIGU. 51 is a sheet paper cassette and 52 is a pickup roller. 
[0031] when the sheet S with which the toner image was imprinted in the secondary imprint section T2 passes along an 
anchorage device 60, the toner image is established - having - the delivery path 70 - a connoisseur - it is discharged 
on the sheet receptacle section 81 formed on the case 80 of an intermediary and the body of equipment. In addition, this 
image formation equipment has two delivery paths 71 and 72 which carried out mutually-independent as a delivery path 
70, and the sheet which passed along the anchorage device 60 is discharged through which delivery path (71 or 72). 
Moreover, when these delivery paths 71 and 72 also constitute the switchback path and it forms an image in both sides 
of a sheet, the delivery path 71 or 72 is again fed with the sheet which once advanced towards the secondary imprint 
section T2 through the return way 73. 

[0032] By such configuration, this whole image formation equipment operates in the following order. 

[0033] If the drawing command signal (image formation signal) from the host computer (personal computer etc.) which 

is not illustrated is inputted into the control section 90 of image formation equipment, the rotation drive of each roller 1 1 

of a photo conductor 1 40 and a development counter 1 0 and the middle imprint belt 36 will be carried out. 

[0034] The peripheral face of a photo conductor 140 is uniformly charged with the electrification roller 160. Of the 

exposure unit 40, the alternative exposure LI according to the image information of the 1st amorous glance (for 

example, yellow) is made by the peripheral face of the photo conductor 140 charged uniformly, and the electrostatic 

latent image for yellow is formed in it. 

[0035] Only the developing roller of development counter 10Y for the 1st amorous glance (for example, yellow) 
contacts a photo conductor 140, the above-mentioned electrostatic latent image is developed by this, and the toner image 
of the 1st amorous glance (for example, yellow) is formed on a photo conductor 140 of it 
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[0036] The primary imprint electrical potential difference of the electrification polarity and reversed polarity of the 
above-mentioned toner is impressed to the middle imprint belt 36, and the toner image formed on the photo conductor 
140 is imprinted on the middle imprint belt 36 in the primary imprint section Tl . At this time, the secondary imprint 
roller 38 and the belt cleaner 39 are estranged from the middle imprint belt 36. 

[0037] After the toner which remains on a photo conductor 140 is removed by the cleaning means 170, a photo 
conductor 140 is discharged by the electric discharge light from an electric discharge means (un-illustrating). 
[0038] The above-mentioned actuation is repeated with the 2nd color plane, the 3rd color plane, and the 4th color plane 
according to the contents of the above-mentioned drawing command signal, and the toner image according to the 
contents of the above-mentioned drawing command signal piles up on the middle imprint belt 36, and is formed on the 
middle imprint belt 36. 

[0039] Just before Sheet S is supplied from feed equipment 50 to predetermined timing and the tip of Sheet S reaches 
the secondary imprint section T2, or after reaching (in short) To the timing to which the toner image on the middle 
imprint belt 36 is imprinted by the location of the request on Sheet S While the secondary imprint roller 38 is pressed by 
the middle imprint belt 36, a secondary imprint electrical potential difference is impressed, and the toner image on the 
middle imprint belt 36 (full color image which the toner image of four colors piled up fundamentally) is imprinted on 
Sheet S. Moreover, a belt cleaner 39 contacts the middle imprint belt 36, and the toner which remains on the middle 
imprint belt 36 after a secondary imprint is removed. 

[0040] When Sheet S passes an anchorage device 60, a toner image is established on Sheet S and Sheet S is conveyed 
after that towards a position (in not being double-sided printing, in double-sided printing, turn to the return way 73 
through the switchback path 71 or 72 towards the sheet receptacle section 81). 

[0041] The enlarged drawing of the developer 1 of drawing 1 is shown in d rawing 2 . As mentioned above, in the 
developer 1 of this invention, the parallel arrangement is carried out with a posture which is downward different around 
a photo conductor 140 from on the gravity direction in order of development counter 10K development counter 10Y for 
yeilow, development counter 10M for Magentas, development counter 10C for cyanogen, and for blacks. In order that 
each development counter 10Y, and M, C and K may distinguish from the member which constitutes development 
counters 10Y, 10M, 10C, and 10K as it is shown in drawing 2 , although Y, M, C, and K after the figure which shows 
each part material for the time being are excluded and explained since it consists of a basic configuration member of the 
same operation fundamentally, Y, M, C, and K are added after a figure. 

[0042] Each development counter consists of a processing laboratory 14, a Maine hopper 15, and a toner cartridge 20. In 
a processing laboratory 14 A developing roller (developer support) 1 1 and the feed roller 12 which supplies a developer 
(toner) to the developing-roller 1 1 front face (developer supply object), The specification-part material 13 which 
regulates the thickness of the toner layer currently supported by developing-roller 1 1 front face is arranged. It is rotating 
towards illustration. To a developing roller 1 1 development bias voltage Supply bias voltage is impressed to the feed 
roller 12, respectively, and the toner in which frictional electrification was carried out by rotation of a feed roller 12 is 
supplied to a developing roller 1 1 from a feed roller 12. While the thickness of the toner layer currently supported by the 
front face is regulated by the specification-part material 13, the toner currently supported by developing-roller 1 1 front 
face receives the further frictional electrification. 

[0043] In the Maine hopper 1 5, one or more agitators 1 6 which stir the toner supplied through the opening 1 7 of the 
toner from the toner cartridge 20, and are maintained at a fluid high condition are arranged (two agitators 16 are 
arranged by each in the example of illustration.), and it conveys to a processing laboratory 14, with the fluidity of a 
toner maintained. 

[0044] Between the Maine hopper 15 and a processing laboratory 14, party SHON Wall 18 which divides both ** to 
some extent from the bottom is arranged, and only the toner which overcame the surface is conveyed from the Maine 
hopper 15 to a processing laboratory 14. 

[0045] in addition, the example of drawing 2 - setting - yellow, a Magenta, and cyanogen - each - toner cartridge 
20Y of business, and M and C are constituted by the same configuration, and, as for toner cartridge 20K for blacks, the 
volume consists of them greatly. <BR> [0046] The location of the Maine hopper [ as opposed to a processing laboratory 

14 in the development counter (for example, 10K) arranged at the downstream compared with the development counter 
(for example, 10Y) arranged for the upstream of a photo conductor 140 ] 15 is low so that clearly from drawing 2 . This 
is not avoided with the configuration which arranges two or more development counters around the cylinder-like photo 
conductor 140. It is difficult to be able to convey a toner from the Maine hopper 1 5 to a processing laboratory 14 by 
gravity to a processing laboratory 14, if the Maine hopper 1 5 is expensive, and to convey a toner from the Maine hopper 

1 5 to a processing laboratory 14 by gravity to a processing laboratory 14, conversely, if the Maine hopper 1 5 is low. 
[0047] Therefore, two or more development counters 10 (Y, M, C, K) with which postures like this invention differ are 
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set to the developer which comes to carry out a parallel arrangement up and down. According to the vertical relation to 
the gravity direction of the Maine hopper 15 (Y, M, C, K) to a processing laboratory 14 (Y, M, C, K), the structure of 
the agitator 16 (Y, M, C, K) in the Maine hopper is changed. It is required to give the optimal toner conveyance capacity 
according to the posture of a development counter 10 (Y, M, C, K). Thus, by constituting, the torque added to an 
agitator 1 6 (Y, M, C, K) can be reduced. 

[0048] Moreover, since superfluous toner conveyance capacity is given when Maine hopper 15Y, for example, prepares 
the member which makes agitator 16of development counter 10Y Y higher than processing laboratory 14Y convey 
toners, such as a fin, compulsorily to processing laboratory 14Y like development counter 10Y, a toner will be stuffed 
into a processing laboratory (powder compacting), and the fault of the poor regulation by toner leakage and 
specification-part material will be caused. 

[0049] Hereafter, drawing! is made reference and this point is explained more to a detail. DrawisgJ corresponds to the 
example of drawing 2 , and has illustrated only development counter 10C for development counter 10M and cyanogen 
for the Magentas of the example as an example of representation. About the structure of development counter 10K 
development counter 10Y for other yellow, and for blacks, illustration of drawing! and explanation of drawing! to 
those configurations become clear. In addition, in drawing 3 , where the toner cartridges 20M and 20C of each 
development counters 10M and 10C are removed, it has illustrated, and after development counter 10M for Magentas 
were rocked and only the developing-roller 1 lof development counter 10M M has contacted the photo conductor 140 
alternatively, it has illustrated. 

[0050] In development counter 10M, from processing laboratory 14M, Maine hopper 15M are high and it has become 
the posture in the gravity direction in which the core of agitator 16M is higher from the surface which is party SHON 
Wall 1 8M so that clearly from drawin g 3 . Thus, in agitator 1 6M, when Maine hopper 1 5M are high and the core of 
agitator 16M is higher than the surface which is party SHON Wall 18M in the gravity direction, it constitutes from 
processing laboratory 14M so that it may have only stirring capacity, without making it a configuration with toner 
conveyance capacity. 

[0051] a part of one example of the agitator which has only stirring capacity in drawing 4 - an abbreviation perspective 
view is shown. This agitator considers as the configuration which formed the rib 162 which formed opening 163 in the 
perimeter of the shaft 161 of the configuration which raised rigidity, from agitator 16M of such a configuration rotating, 
unfold a toner, it is made to flow and a toner is moved to processing laboratory 14M from Maine hopper 1 5M with 
gravity (conveyance). 

[0052] Thus, if agitator 16M which do not have toner conveyance capacity but have only stirring capacity from 
processing laboratory 14M when Maine hopper 15M are high and the core of agitator 16M is higher than the surface 
which is party SHON Wall 18M in the gravity direction are used, the driving torque especially added to agitator 16M at 
the time of sedimentation by tapping of a toner will decrease sharply. Moreover, powder compacting of processing 
laboratory 14M by superfluous toner conveyance capacity is prevented, and image quality degradation by image quality 
degradation by degradation of a toner, the toner leakage from processing laboratory 14M each part by the superfluous 
pressure, the image concentration rise by the poor regulation by specification-part material, and the toner leakage from a 
specification part etc. can be prevented. 

[0053] On the other hand, in development counter 10C for cyanogen arranged at the bottom, Maine hopper 15C is lower 
than processing laboratory 14C, and the core of agitator 16C has become a lower location from the surface of party 
SHON Wall 18C in the gravity direction. Thus, when Maine hopper 15C is lower than processing laboratory 14C and 
the core of agitator 16C is lower than the surface of party SHON Wall 18C, it is made the configuration which had 
conveyance capacity in agitator 16C in addition to toner stirring capacity. 

[0054] a part of one example of the agitator which has the toner stirring capacity + conveyance capacity in the case of 
the example of drawing 3 in drawing 5 -- an abbreviation perspective view is shown. It comes to prepare the rib 162 
which formed opening 163 in the perimeter of the shaft 161 of the configuration which this agitator of parts other than 
fin 19 as a toner conveyance means is [ configuration ] as common as the configuration of the agitator of drawing 4 , 
and raised rigidity as for this part. It is what is constituted by attaching in the external surface of the rib 162 the fin 19 
which consists of light-gage resin films, such as PET, by the adhesion or joining by the double faced adhesive tape 164. 
When agitator 16C of such a configuration rotates in the direction of an arrow head in Maine hopper 15C of drawing 3 , 
while the rib 162 which has opening 163 unfolds a toner and makes it flow Since a fin 19 rotates, gravity is resisted and 
the toner of the flow condition can be conveyed to processing laboratory 14C exceeding the surface of party SHON 
Wall 18C. In addition, if it is made for a fin 19 to rotate, contacting the internal surface of Maine hopper 15C, reduction 
of a DETTO toner and improvement in conveyance capacity can be aimed at. Moreover, since the components of 
agitator 16C of agitator 16M and development counter 10C of development counter 10M are communalized, a cost cut 
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can be aimed at. And toner conveyance capacity can be given and the agitator which has toner stirring capacity + 
conveyance capacity simply can only consist of sticking the fin 19 which becomes it from a light-gage resin film. 
[0055] By the way, since the return of the toner from processing laboratory 14C to Maine hopper 15C is possible after 
the fin 19 of a toner conveyance means passes the surface of party SHON Wall 18C when Maine hopper 15C is lower 
than processing laboratory 14C and the core of agitator 16C is lower than the surface of party SHON Wall 18C, powder 
compacting of processing laboratory 14M and a pressure buildup do not occur. Since the flow condition of the toner of 
processing laboratory 14M becomes a thing near a fluid especially when the rotational frequency of developing-roller 
11C and a feed roller 12 is high, an exchange of a more smooth toner can be expected and equilibrium is maintained 
between processing laboratory 14M and Maine hopper 15C. Moreover, even if the fin 19 as a toner conveyance means 
**** the internal surface of Maine hopper 15C, there are few torque rises from a light-gage resin film. 
[0056] In addition, the agitator in the Maine hopper is the clearance LI 2mm or more between rib 1 62 tip and the wall 
of Maine hopper 15M so that it may be shown as agitator 16M [ of drawing 3 ] of development counter 10M. It is 
desirable that it is. 

[0057] This clearance LI It is easy to become the cause of a driving torque rise of an agitator, and is a clearance LI . 
Since there is no refuge of a toner in the meantime at the time of an agitator drive in being 2mm or less, driving torque 
goes up. When there is 2mm or more, there is effectiveness of not raising driving torque, especially at the time of 
tapping. It is a clearance LI at the time of tapping. If it is 2mm or less, driving torque will increase 2 to 3 times. 
[0058] Drawing 6 is drawing showing the modification of an agitator, and is shown as a modification of agitator 16M of 
development counter 10M. In the case of this example, it is the example which made spacing by the side of before a 
hand of cut Ll^LT for the clearance between rib 162 tip and the wall of Maine hopper 15M when spacing on the 
backside was made into L2 f , Ll f and. 

[0059] Thus, by enlarging spacing with the near Maine hopper wall with which a toner is discharged from the side 
introduced at the tip of a rib of an agitator, when an agitator rotates, it can prevent that powder compacting of the toner 
is carried out to the clearance between the Maine hopper wall and the rib tip of an agitator, and the driving torque of an 
agitator goes up. If an agitator rotates that it is Lr>L2 f contrary to this, powder compacting of the toner of the clearance 
between the Maine hopper wall and the rib tip of an agitator is carried out, and by what is done for an abbreviation solid 
state (at the time [ Especially ] of tapping), the drive of the worst agitator will become impossible, or the shaft of an 
agitator will bend, and it will result in causing poor engagement of the drive transfer section, and a torque rise. 
[0060] Next, the configuration which carries out the seal of the agitator edge to bearing, and attaches it pivotable is 
explained. In this explanation, since it is a matter common to each development counters 10Y, 10M, 10C, and 10K, Y, 
M, C, and K after the figure which shows the member which constitutes a development counter are excluded and used. 
[0061] Drawing 7 is the top view which removed and looked at covering of a development counter 10, and the agitator 
16 is attached between the wall surfaces 21 which housing which constitutes a processing laboratory 14 and the Maine 
hopper 15 counters. The both ends of the shaft 161 of each agitator 16 consist of the induction 165 of the minor 
diameter for inserting in bearing 22, as shown in drawing 8 , the fitting section 167 of the major diameter of a root, and 
the taper section 166 that connects induction 165 and the fitting section 167, and the seal member 23 called G seal 
which carries out a seal so that the toner in the Maine hopper 1 5 may not invade in bearing 22 is attached in the axis end 
insertion section of bearing 22. This seal member 23 is carrying out the ring-like configuration, and its path of the side 
which accepts the tip of a shaft 161 is small like illustration, and its path of the opposite side is large, and it consists of 
elastic material, such as rubber which carried out the configuration in which an inside spreads in the shape of a cone. 
[0062] If the tip of the shaft 161 of an agitator 16 is inserted in the direction of an arrow head of drawing 8 to bearing 
22, first, the small induction 165 of a path enters in the hole of the seal member 23 from the bore diameter of the smaller 
one of the seal member 23, and while the fitting section 167 with a larger path through the taper section 166 than the 
bore diameter of the smaller one of the seal member 23 fits in in the hole of the seal member 23, this fitting section 167 
will be fitted in and attached in bearing 22. The seal member 23 shows the condition of having fitted into the fitting 
section 167 of a shaft 161 normally, if fitting of the seal member 23 is carried out with such a gestalt, to rotation of a 
shaft 161, excessive resistance is not given and drawing 9 (a) has sufficient life, while carrying out the seal of the seal 
member 23 normally so that a toner may not invade in bearing 22. 

[0063] However, if how like drawing 8 to attach is adopted, the part of the bore diameter of the smaller one of the seal 
member 23 is pulled by the fitting section 167, and as shown in drawing 9 (b), will be turned over. In this condition, 
excessive resistance is given to rotation of a shaft 161, driving torque goes up, and if long duration rotation is carried 
out, the seal member 23 will be torn and it the seal function of the seal member 23 not only becomes a defect, but will 
be destroyed. 

[0064] Then, as shown in drawing 7 , the movable range of delta (backlash) is positively established in shaft orientations 
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between a wall surface 21 and the root of the shaft 161 of an agitator 16. it is like [ when such backlash delta is formed / 
after setting an agitator 16 and bearing 22 to housing / when only the part of Backlash delta makes an agitator 16 go in 
the thrust direction 2 to 3 times ] drawing 9 at the time of the assembly of an agitator 1 6 and a shaft 161 (b) — it is 
acceptable seal member 23, **** is solved, and it will be in a normal condition like drawing 9 (a). 
[0065] Here, it is enough in order to make the above operations perform, if there is the movable range of 1mm or more 
to the shaft orientations of an agitator 16. Moreover, there should just also be the 1mm or more also of the die length of 
the induction 165 to the seal member 23 at the tip of the shaft 161 of an agitator 16. 

[0066] As mentioned above, although the developer of this invention has been explained based on an example, this 

invention is not limited to these examples, but various deformation is possible for it. 

[0067] 

[Effect of the Invention] According to the developer of this invention, it responds to the vertical relation to the gravity 
direction of the Maine hopper to the processing laboratory of each development counter so that clearly from the above 
explanation. Or since it is constituted according to the vertical relation to the gravity direction of the center of rotation of 
the agitator to par TESSHON Wall of each development counter so that the structures of the agitator in the Maine 
hopper may differ The optimal toner conveyance capacity according to the posture of a development counter can be 
given. Driving torque can be reduced, powder compacting to the processing laboratory by superfluous toner conveyance 
capacity is prevented, and image quality degradation by image quality degradation by degradation of a toner, the toner 
leakage from each part of a processing laboratory by the superfluous pressure, the image concentration rise by the poor 
regulation by specification-part material, and the toner leakage from a specification part etc. can be prevented. 
Moreover, image quality degradation depended insufficient [ toner conveyance capacity ] can be prevented. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 9] 
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